Objective: Caregivers of advanced cancer patients provide extensive care associated with high levels of caregiver distress. The degree to which cancer caregiving increases caregivers' risk for a psychiatric disorder is unknown. The current study examines whether advanced cancer caregiving poses distinct risks for initial and recurrent major depressive episodes (MDEs) and generalized anxiety disorder (GAD) relative to the general population.
| BACKGROUND
Approximately 3 million people serve as informal caregivers to cancer patients in the United States each year. 1 Cancer care is increasingly provided on an outpatient basis with a greater number of caregiving responsibilities falling to informal caregivers. 2, 3 Cancer caregivers spend an average of 32.9 hours per week on caregiving tasks and 72% perform complex medical or nursing tasks. 1 Approximately twothirds (62%) of caregivers are in a "high burden" situation, and the average burden of care is higher for cancer than noncancer caregivers. 1 Cancer caregivers report high levels of psychological distress that, for many caregivers, does not remit over time. 4 This distress is often greater than that experienced by cancer patients. 5 Up to one-quarter (5%-28%) of cancer caregivers report elevated depressive symptoms on self-report measures 5, 6 and one-fifth to one-third (34.9%) report elevated anxiety. 5, 6 This distress may be more severe in the context of advanced cancer. 7 One to two-thirds of caregivers of advanced cancer patients report elevated symptoms of anxiety 8, 9 and 15% to 43% report elevated symptoms of depression. 8, 9 While problematic in itself, emotional distress is also associated with worse health-related quality of life, 10 greater perceived caregiving burden, 11, 12 greater sleep disturbance, 13 and immune system dysfunction in cancer caregivers. 12 In some studies, higher levels of caregiver distress are associated with greater patient distress, 6, 14 suggesting that caregiver distress may negatively impact patient well-being. 15 Prior research on distress in caregivers of advanced cancer patients has highlighted the emotional burden of cancer caregiving but is limited in multiple ways. First, most studies of depression and anxiety in cancer caregivers rely on measures of distress severity. Few studies have utilized validated measures of Diagnostic and Statistical
Manual of Mental Disorders-IV (DSM-IV) diagnoses. In a study of caregivers of patients with head and neck cancer using a structured interview assessing DSM-IV diagnoses, 14.4% met criteria for any depressive disorder with 4.2% meeting criteria for major depressive disorder. 16 In a study of caregivers of advanced cancer patients, 4.5% met criteria for major depressive disorder and 3.5% met criteria for generalized anxiety disorder. 17 These studies suggest that a notable minority of caregivers suffer from distress levels that meet diagnostic criteria. However, research using structured assessments of diagnostic criteria is limited.
Second, few studies have examined the impact of caring for an advanced cancer patient on individuals' risk for developing depression and anxiety. Research suggests that caregivers of advanced cancer patients report higher levels of depressive and anxiety symptoms than healthy controls 18, 19 and population norms. 20 In a large study comparing lung cancer caregivers to population controls in Europe, caregivers were more likely to have been diagnosed with depression than noncaregivers. 21 However, rates of depression diagnoses were assessed by asking caregivers if they had been diagnosed with depression; depressive symptoms were not directly assessed.
Third, depression is a highly recurrent disorder, which accounts, in part, for its notable negative impact on individual and public health. 22 Research suggests that the risk profile for initial onset of a major depressive episode (MDE) differs from that of recurrent MDE
22
; stressful life events are a stronger predictor of initial than recurrent MDE. 23, 24 Cancer is a highly stressful event that, for many people, constitutes a traumatic stressor. 25, 26 Despite this, research on depression in cancer caregivers has not considered the differential impact of caregiving on initial onset versus recurrent depression.
This study examines the impact of caring for an advanced cancer patient on risk for MDE and generalized anxiety disorder (GAD) relative to general population controls. We hypothesized that being a caregiver for an advanced cancer patient would be associated with increased risk for MDE, GAD, and comorbid MDE and GAD relative to population controls. In addition, we hypothesized that caring for an advanced cancer patient would pose an increased risk for an initial diagnosis of MDE but not for a recurrent MDE.
2 | METHODS
| Study samples
The study sample was composed of an advanced cancer caregiver sample from Coping with Cancer (CwC) and a general population comparison sample from the National Comorbidity Survey Replication. For analysis, the general population comparison sample was propensityweighted to be demographically similar to the caregiver sample.
The CwC study is a prospective, multi-institutional cohort investi- and correlates of mental disorders in the United States. 28 The NCS-R sample includes 9282 respondents aged 18 years or older. Respondents were selected from a multistage area probability sample of the noninstitutionalized civilian population in the 48 contiguous states.
The overall participation rate was 74.6%. Complete NCS-R survey methodology is described elsewhere. 29 
| Measures 2.2.1 | Caregiver characteristics
Caregivers provided information regarding age, gender, race/ethnicity, education, and marital status.
| Major depressive episodes and generalized anxiety disorder
Both CwC and the NCS-R used DSM-IV compliant tools to assess clinical assessments, 32 the current study considered MDE and GAD occurring within the last 12 months according to the CIDI 3.0 to be equivalent to a current MDE and GAD as measured by the SCID.
| Statistical analysis
Chi-square tests and t tests were used to compare demographic characteristics, ie, age, gender, race/ethnicity, education, and marital status, between the CwC caregiver group and the NCS-R comparison group. These between-group comparisons were made using 2 sets of weights applied to the NCS-R sample: one set of weights included in the NCS-R data set used to reflect the general US population and another set of weights based on propensity scores, a common method of matching samples to facilitate causal inference for between-group effects, 33 calculated to make the NCS-R sample demographically similar to the CwC caregiver sample. The propensity weights match the NCS-R sample to the CwC caregiver sample in terms of age, gender, race/ethnicity, education, and marital status, and in their use eliminate these factors as potential confounds in the analysis of caregivercomparison group differences in MDEs, GAD, and comorbid MDE and GAD.
Chi-square tests were used to compare rates of past and current
MDEs, current GAD, and current comorbid MDE and GAD between the CwC caregiver sample and the propensity-weighted NCS-R comparison sample. Odds ratios for current MDE associated with prior MDE, caregiving, and the interaction between prior MDE and caregiving (used to compare caregiver risks for a recurrent as opposed to an initial onset MDE) were estimated using multiple logistic regression analysis using the CwC caregiver sample combined with the propensity-weighted NCS-R sample.
Statistical analysis was conducted using SAS statistical software, version 9.2 (Cary, NC). Statistical inferences were based on two-sided tests with P < .05 taken to be statistically significant.
| RESULTS
Caregivers of advanced cancer patients in the CwC sample were more likely to be older, female, black, more highly educated, and married/ cohabitating than comparisons in the NCS-R sample weighed to reflect the general population (Table 1) . Caregivers in the CwC sample did not differ from comparisons in the NCS-R sample weighed to be demographically similar to the CwC caregiver sample using propensity score weights ( Table 1 ).
Caregivers of advanced cancer patients and demographically similar comparisons did not significantly differ in rates of prior MDE (OR = 0.9; 95% CI, 0.7-1.1; P = .348), but caregivers of advanced cancer patients were significantly more likely to have a current MDE (OR = 1.6; 95% CI, 1.0-2.5; P = .037), current GAD (OR = 3.0; 95% CI, 1.9-4.8; P < .001), and comorbid current MDE and GAD (OR = 2.5;
95% CI, 1.1-5.9; P = .038) than demographically similar comparisons (Table 2 ).
Based on multiple logistic regression analysis using the propensity- The increased risk for MDE and GAD associated with cancer caregiving in this study is consistent with existing research demonstrating the burden of cancer caregiving. In contrast to studies using severity ratings of depression and anxiety, the current study assessed rates of psychiatric disorders, a higher threshold for and more severe indicator of distress. The increased risk of meeting diagnostic criteria for current MDE and GAD and comorbid MDE and GAD associated with cancer caregiving highlights the degree to which caregiving damages caregivers' mental health. This association is particularly notable given the relationship between depression and anxiety and impaired physical health and quality of life in cancer caregivers. [11] [12] [13] Further, the symptoms of MDE and GAD may make caregiving more difficult, adding to the already burdensome caregiving role 11 and potentially increasing patient distress. 34 Caregivers in the current study were at increased risk for current MDE relative to the general population. This risk differed by whether caregivers had a history of MDE. Cancer caregiving was associated with an increased risk for current MDE only in caregivers with no prior history of MDE. This finding is consistent with a similar analysis in advanced cancer patients 35 and supports the kindling hypothesis of depression that states that stressful events play less of a role in recurrent than initial onset MDE. 24 However, major depression is a highly recurrent disorder. 22 Caregivers who experience an initial MDE in Comparison of rates of past and current major depressive episodes (MDEs), current generalized anxiety disorder (GAD), and current comorbid MDE and GAD between the Coping with Cancer (CwC) caregiver sample and National Comorbidity Survey Replication sample with propensity weights (NCS-R*) the context of cancer caregiving may be at increased risk for life-long depression. Further, caregivers of advanced cancer patients are likely to experience the loss of their loved one and bereavement, additional stressors that may further increase their risk for a mental disorder.
Preventing and treating initial MDE in cancer caregivers may have a positive and lasting effect on their mental health. Finally, a history of MDE was associated with an increased risk for current MDE in cancer caregivers. Caregivers with a history of MDE may benefit from psychosocial services to reduce their risk for a recurrent MDE.
Caregivers were also at increased risk for a diagnosis of GAD relative to the general population. Prior research has focused more on caregiver depression than anxiety, despite evidence that a greater number of caregivers report elevated anxiety than depression, 5, 9 more cancer caregivers than patients experience elevated anxiety, 5, 20 and rates of anxiety in cancer caregivers increase more than rates of depression over final year of the patient's life. 36 Anxiety in advanced cancer caregivers has been associated with a greater number of caregiver physical symptoms 19 and higher levels of physiological stress indicators, 18 suggesting that anxiety may increase caregivers' risk for poor physical health. Caregiver anxiety is also associated with a greater discrepancy between patient and caregiver report of patients' physical symptoms; 8 caregivers' anxiety may interfere with their ability to accurately evaluate patient well-being. Treating caregiver anxiety may have positive implications for caregivers' health and their ability to provide care.
| CLINICAL IMPLICATIONS
The increased risk for a psychiatric disorder associated with advanced cancer caregiving highlights the importance of providing mental health care to caregivers. Yet cancer caregivers report high levels of unmet psychosocial needs 5 and low levels of receipt of psychological support. 6 Less than one-third (29%) of cancer caregivers report being asked about their self-care needs. giving did not bias caregivers' reports of past MDE. Third, the SCID assessment did not include the diagnosis of lifetime GAD. We were therefore unable to assess the relationship between lifetime and current GAD. Fourth, CwC used the SCID to assess psychiatric diagnoses while the NCS-R used the CIDI. While both measures assess DSM diagnostic criteria and were administered by trained lay interviewers, there is some evidence that the CIDI underestimates lifetime prevalence rates relative to the SCID. 32 However, a comparison of rates of diagnosis by the CIDI and SCID found moderate to strong concordance for lifetime prevalence of specific disorders. 32 Further, rates of lifetime MDE in the CwC and NCS-R samples were not significantly different.
However, future studies should use the same assessments across samples. Finally, demographic differences across the samples were controlled using propensity weights. Additional confounders not controlled in this analysis such as social support may differentially influence rates of psychiatric disorders across samples.
| CONCLUSION
The results of this study highlight the severe psychological burden associated with caring for an advanced cancer patient. Caregiving poses a large risk for meeting diagnostic criteria for an initial MDE, current GAD, and comorbid MDE and GAD relative to the population although it does not increase risk for a recurrent MDE. Caregivers of advanced cancer patients may benefit from distress screening, support to reduce the burden of caregiving, and provision of evidence-based interventions for distress.
